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SPEC-49

MODEL SPEC-4 COMES IN TWO VERSIONS DISTINGUISHED AS FOLLOWS:

Type Voltage Remarks
KU 120V only U. §. A, model
s 110V, 120V, 220V and 240V (Switchable) General export model

® This service manual is applicable to KU (p2—p40) and S(pd41—p48) types.

® For servicing of 8 type please refer to KU type with the exception of descriptions in the Additional Service Manual
(pd1—p48).
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1. SPECIFICATIONS

Semiconductors
BN St annanesaamanisnandosien s sasnsesseneen . 2
TINS5 5 3 & KR 55 5 LATBhE b i aann s’ e ediane s 61
DIOEN. . ntinns o stdeis s Soeeny 9 DTG & d TGS § 62
Power Amplifier
Circuitry ., . ..... Current mirror loaded differential Amplifier,

Jstage darlington paraliel push-pull, direct<oupled OCL.
Continuous Power Output from 20 Hertz 1o 20,000 Hertz
(Both channels driven) . . . 180 watts per channel (4 ohms)

150 watts per channel (8 ohms)
Total Harmonic Distortion (20 Hertz to 20,000 Hertz, 8 ohms)

Continuous rated power output . ... ... ......... 0.01%
75 watts per channel power output . .. ... ... ..... 0.01%
1 watt per channelpower outpat . . ... ... ....... 0.01%
Intermodulation Distortion (S0 Hertz: 7,000 Hertz=4:1, 8 ohms)
Continuous rated power oWtpal . .. .. ... ........ 0.01%
75 watts per channel power outpat |, ... ... ... ... 0.005%
| watt per channel power output . .. ... ......... 0.005%
Frequency Response . . . . 5 Hertz to 100,000 Hertz +f dB
Input (Semsitivity/Impedance) . ............. 1V/S0k ohms
Output
Speaker . ... ... e, 4 ohms 10 16 ohms
Damping Factor (20 Hertz 1o 20,000 Hertz, 8 ohms) . .. . .. 100
Hum and Noise {IHF, short-circuited, A netweek) L., 11548
Miscellaneous
Power Requirements . . . ............. LAC 120V 60 Hertz
Power Corsumption ., . ... .............. 760 watts (UL)
Dimensions . .............. 480(W) x 187(H) x 445(D) mm
1878 x 73/8x17-116 in
Weight: Without Package ... ............ 24.5kg; 53Ib 140z
Furnished Parts
Connection Cord with Pin Phugs . . .. ... ... ........ 1
Operating Instructions . . . .....ovvnrrerronenesneenns 1
NOTE:

Specifications and the design subject to possible modification
without notice due to improvements.
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2. FRONT PANEL FACILITIES

POWER SWITCH
Set to ON position to energize SPEC4, After setting to
ON, there is a brief delay before sound is obtained. This
is due to the operation of the muting circuit which
prevents noise when the POWER is switched. This func-
tion does not indicate difficulty and normal operating
condition is attained in a several seconds.

—PEAK LEVEL METERS

When speaker systems of Bohm nominal impedance are
connected, these provide direct readout of the peak out-
put power in Watts.

NOTE:

Speaker system impedance varies according to frequency.
To obtain @ precise measurement of the oulput power,
remove speaker connections and connect ohm dummy
loads across the SPEAKER terminals.
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METER ZERO POINT ADJUSTMENT

INPUT LEVEL CONTROLS (LEFT & RIGHT)

Adjust the LEFT and RIGHT controls according to the
output level (voltage) of the preamplifier connected to
the SPEC4’s INPUT (L, R) terminals. If the controls are
turned fully 1o the right (to the “0dB" position), then the
rated input will be 1V, Conversely, if they are turned to
the left, this will yield an attenuation equal to the
graduations, and the rated power output can be varied.
Standard input voltages are: OdB = 1V, —6dB = 2V,
~10d8B = 3V, ~12dB =4V, and ~14dB = 5V.

NOTE:

Turn the controls counterclockwise to the OdB position
if you are using @ preamplifier with a maximum oulput
voltage of less than IV. In such cases, it will not be
possible to yield the rated power output listed in the
SPEC-4's specifications. (For exemple one-quarter of
the power output is obtained with a preamplifier having
a maximum output of 0.5V.)
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HEXAGONAL WRENCH




3. CONNECTION DIAGRAM

Before making the connections, check that the power is off. Also, make sure that you turn the power off if you
want to change over the connections when the components are operating.

TUNER TAPE DECK TURNTABLE
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200W) regardiess of the front panel
POWER switch position,
Ground
toearth - []]

Left{L) channel  Right(R) channel
SPEAKER SYSTEMS
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4 BLOCK DIAGRAM

POWER AMPLIFIER (L)
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5. CIRCUIT DESCRIPTION

5.1 POWER AMPLIFIER

This unit is a DC amplifier with an input coupling
capacitor. Generally, in direct coupled amplifiers,
100% NFB is applied at the DC stage. This tech-
nique provides a DC gain of 1 and stabilizes the
circuit. The operation is performed by giving the
NFB circuit a time constant. However, this adverse-
ly effects the low range phase characterisites in
the audio frequency range.

Careful consideration has been given to stability
in the circuit design of this unit; the time constant
of the low range of the NFB circuit has been
eliminated, and amplification is pefrormed up to
the DC stage. This improves the low range phase
characteristics and tonal quality. Moreover, the
low range frequency response is determined by
the time constant of the input coupling section.
The first stage is a PNP dual transistor differential
amplifier with a current mirror circuit, which
enables stable operation and provides high gain
from the DC to the ultrahigh frequency range.
The second stage (predriver stage) is a Class A
amplifier. High voltage gain is obtained by inserting
a constant current circuit for the load (voltage
gain is necessary at this stage because the voltage
gain of the power stage is zero). The power stage is
a 3-stage Darlington connection and the final
stage is a parallel SEPP.
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A power limiter circuit protects the power stage.
D1, D2, Ds and Da, Ds, D are drive voltage limiters
which prevent overdriving of the power stage. D»,
De shift the DC level of the signal and Dy, Dz, Da,
Ds conduct the overdrive voltage to prevent the
power stage being overdriven.

NOTE:

Since the power supply voltage of the power stage is lower

than that of the drive stage ot high outputs, D,, D, and
D, D, conduct the overdrive vollage,

The power limiter is a current-detection type. This
limiter detects the current forced thru the power
transistor by the voltage generated by the emitter
resistance of the power transistors. When the
output has exceeded 180W at a load of 4 ohms
or less, Qi — Qie operate to limit the drive voltage.
This prevents the output from increasing even if
an input greater than this is applied.

5.2 METER AMPLIFIER

A peak output meter is provided which permits
direct reading of an 8 ohms load output from
0.01W to 300W.

The meter amplifier consists of the logarithmic
compression circuit, absolute value detection circuit,
peak hold circuit, and meter drive circuit shown in
Fig. 2.

tant current load circuit

Positive drive voltage limiter

—o Output

4 L; -~ To averload
= detector

Negative power limiter
Negative drive voltage limiter

Fig. 1 Power amplifier circuit



The input signal is divided by R., R: and sent to
the logarithmic compression .circuit. The loga-
rithmic compression circuit is an audio IC
(TA7136P2) and utilizes the rise characteristic
of diodes D1, Dz in the NFB loop to reduce the
dynamic range of the signal. This creates an
input/output characteristic which attenuates low
level inputs very little and high level inputs sub-
stantially. The characteristic is compensated by
inserting R+ in parallel with Dy, D2 and the circuit
is temperature compensated with a thermistor so
that the meter scale is almost logarithmically
graduated from 0.01W to 300W,

The compressed signal is applied to the absolute
value detector. This circuit produces a reverse
phase signal by means of Q: and extracts and
combines the positive half cycle by means of Q»
and Q<. This signal charges C up to the peak value
and drives the meter by means of Qs:, Qs. The
charge across Ci is discharged at the time constant
of Ci and Rs to determine the fall time of the
peak indication of the meter.

The frequency response of the peak meter is given
in Fig. 3.

Absolute value

Logarithmic '_
compression circuit
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53 PROTECTION CIRCUIT

This circuit protects the power transistors in case
of overload, the speakers in case of power amplifier
malfunction, and also performs a muting function
when the power supply is turned ON or OFF. The
protection circuit is composed of three sections
(Fig. 4).

1. Relay Driver Circuit (Fig. 5)

The relay which connects the output circuits is
driven by this circuit. It also performs a muting
function to prevent unpleasant noise during ON-
OFF operation of the power supply as well as
opening the output circuit on command from the
detettor circuits,

Power aolifier
et !
| — overload |
i  Deteclor
e =i e
|
3 Ceﬂl!' ”‘nt Re'oy
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Fig. 4 Block diagram of protection circuit

T A
Fig. 2 Meter amplifier circuit
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Fig. 3 Frequency response of the peak meter



Muting Operation

When the power supply is turned ON, Q,, base is
reverse biased through D; and R;;, turning Q,, OFF
Qi2 base potential rises as C, charges through R, &
Ry, and Q2 & Qs turn ON several seconds later,
The collector current of Q3 then flows through the
relay coil, operating the relay to turn on the power
amplifier output circuit. The reverse bias of Q,, base
from D; & R;; disappears when the power supply
is set from ON to OFF. Q,, remains ON however,
due to the residual power supply voltage. C, very
rapidly discharges, Q,; base potential drops and
Qiz & Qx turn OFF. The relay releases and the
power amplifier output circuit turns OFF.

NOTE:
Q.. & normeally OFF due to base bioz and does not
participate in the muting operation.

‘\tt‘
He

% )
S

e

Fig. 5 Relay drive circuit

Operation by Detector Circuit Command
Command from the detector circuits pass through
one of Dy, Dy or Dy and are applied in the form of
a current flow. Q,s is normally reverse biased
through Ry, but when a large current flows
through on of these diodes, Qo base potential
declines according to the voltage drop at R,.
Q1o then turns ON, Q,, base potential rises and
Qi turns ON. C, rapidly discharges and Q,; base
potential drops, turning Q,: & Q,, OFF. The relay
releases and the power amplifier output circuit
becomes cut off.

2. Overload Detector Circuit

Shorting of the power amplifier load or a load
impedance below the specified value causes a
command to be sent to the relay drive circuit,
This is illustrated in Fig. 6.

With the output stage in class B operation, when
Qa is operating in the positive half cycle, Qb
becomes cut off and the signal current flows as
indicated by the solid arrows in Fig. 6. Point D
potential at this time is the point A potential
divided by Rss and Rs,. Also, point C potential is

the point A potential divided by Re, and RL
(load). Point D is connected to Q,; base and point
C to Qi: emitter through R4s and Re;. When RL is
extremely small, the point C potential becomes
considerably lower than point D. This potential
difference forward biases Q,;. Q2 turns ON and
current flows in D,

Qb operates in the negative half cycle and Qa
becomes cut off. The signal flows is indicated by
the broken line arrows in the center of Fig. 6.
Q2 is biased by the potential difference between
point C and point E. If RL is extremely small, the
point C potential becomes considerably higher
than that of point E. Q,:; turns ON and current
flows in Ds.

If large current flows in Qa and Qb, Q,: becomes
ON due to the Re, and Re; voltage drops, and
current flows in D;. C,4 prevents faulty operation
due to external noise.

Fig. 6 Overload detector

3. Center Point Potential Detector Circuit

If a DC potential is produced at the junction point
of the power amplifier, a command is sent to the
relay drive circuit. Fig. 7 shows this operating
principle.

Qs and Qy compose a differential amplifier. When
the same input is applied to both input terminals
(Qs and Q, bases), no output is present. However,
if there is a difference between the terminal inputs,
the difference is amplified and becomes the output
between the two collectors. During normal opera-
tion, an AC signal only is present at the junction
point. As C,, Cq reactance is sufficiently low, the
same signal is applied to Qs and Q. bases, resulting
in an absence of output at the collector sides.
When a DC potential is produced at the junction
point, it becomes the input of Qs only. If the
voltage is negative, Q. collector current declines.



and at Qy the collector current increases and the
potential drops, causing current to flow through
Ds.

If the DC voltage is positive, Qs collector current
increases and the potential drops, while at Qs the
collector current decreases and the potential rises,
Current therefore flows through D..

Pewer amplifier
Ve

| R
i |
: |
d | "
Jinctien I 'u=
point ™~ ! -+ -y ! Felay
| i 30 l :r.::t -
Q l - ; - I
I . I

-Vee

Fig. 7 Center point potential detector

5.3 POWER SUPPLY CIRCUIT

Two power transformers are used. The left channel
and right channel power stage power supplies are
independent. Power is supplied to each channel
by a bridge rectifier and two 22,000uF high
capacity capacitors, The power supply before the
predriver and for the main amplifier, protection
circuit, ete. is supplied to each part thru a bridge
rectifier and minus and plus voltage regulators by
connecting the windings (different from that of
the power stage) of the two power transformers
in series,

Surge Current Countermeasures

When the power of an amplifier having two high
capacity power supplies such as this unit is tumed
ON, an extremely large rush current flows. The
time the left and right power transformers are
powered is staggered somewhat in this amplifier to
reduce this rush current to a minimum.

When the power switch is turned ON, T: (right
channel power transformer) is immediately power-
ed, but since the relay contacts are open, T (left
channel power transformer) is not powered. When
current flows in the coil of the relay, the relay
contacts are closed and T: is powered. The rush
current is reduced by one half during this 7—9msec
delay.

SPEC-4

Relay T
switch T2
i
AC line 1):\" %

Fig. 8

55 OTHERS

The electrolytic capacitor ground connection is
a 20mm x 2mm copper plate.

A cord (inner conductor 2.03¢, 0.254¢ x 41 stands)
having a DC resistance of about 1/4 that of com-
mon elecrric wire is used in the power supply,
output, and ground circuits.

The input attenuator covers the 0 to -20dB range
in 22 steps. The final position is ~==.



6. DISASSEMBLY

Top cover Bottom plate
Remove the 12 screws(A) to detach the top cover. Remove the 17 screws(C) at the bottom plate and
Front panel lift off the bottom plate.

Loosen the set screws of the 2 LEVEL knobs with
an hexagonal wrench and remove all the knobs.

Remove the 8 screws(B) and 2 nuts(D) to detach
the front panel.

Fig. 9

1M
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7. PARTS LOCATION

Front Panel View Knob (RIGHT LEVEL)
AAB-153
Handle Knob (LEFT LEVEL) Peak meter (RIGHT) Handle
ANK-084 AAB-153 AAW-068 ANK-dBd
4 ' l‘.:_. " o+

2
— o
.oy Al i
Lever knob assembly (POWER) Peak meter (LEFT) Front panel assembly
AAD-109 AAW-068 ANB-508

Front View with Panel Removed

Variable resistor 100k Lamp (bar type) BV, 300mA Lamp (bar type) BV, 300mA
LEFT (LEVEL) AEL-077 AEL-077
ACV-021

Peak meter {LEFT) Peak meter (RIGHT)

AAW-068 AAW-068
Lever switch (POWER) Variable resistor 100k{2 (RIGHT LEVEL)
ASK-080 ACV-021

11



Top View

Power amplifier assembly
AWH-065

Heat sink

Relay
ASR-001

Power amplifier assembly
AWH-065

Heat sink

Electrolytic capacitor 22,000uF /80V
ACH-056

Power transformer (LEFT)
ATT-416

Electrolytic capacitor 22,000 uF /80V
ACH-056

Power transformer (RIGHT)
ATT-417



Bottom View

5P housing
AKX-017

6P housing
AKX-018

Fuse 6A
AEK-109

Fuse 1.5A
AEK-104

Fuse 1A
AEK-106

Power
supply
assembly
AWR-140

Meter
amplifier
assembly
AWM 113

Rear Panel View

2P terminal
{INPUT)
AKB-034

Terminal
(GND)
AKE-019

Spacer
AEC-379

AR ITRT AT

R e

Terminal (OUTPUT)
AKE-037

SPEC-49

5P housing
AKX-017

6P housing
AKX-018

Ceramic
capacitor
0.01uF/250V
ACG-001

Fuse assembly
AWR-143

Power supply
assembly
AWR-139

Ceramic
capacitor
0.01uF/250V
ACG-001

Spacer
AEC-379

AC socket
(AC OUTLET)
AKP-002

AC power cord
ADG-013

13



8. ADJUSTMENTS

8.1 POWER AMPLIFIER
DC Balance Adjustment

Do not connect load to speaker output terminals,
Set LEVEL control to minimum (fully counter-

clockwise),

Adjust VR for OV at the speaker output terminals

(between + and ~ ).

Idle current Adjustment

Do not connect load to speaker output terminals.
Set LEVEL control to minimum (fully counter-

clockwise).

Adjust VR: for 50mV between terminal No. 26 (+)
and No. 16 (-). Confirm that 50mV £10mV appears
between terminals No. 25 (+) and No. 17 (-).
Readjust after power has been applied for more

than 10 minutes.

Power Limiter Adjustment

Connect a 4 ohms resistor and distortion meter,
oscilloscope, and AC voltmeter to the speaker
output terminals (See Fig. 11). Apply a 1kHz signal
to the input terminals and adjust the input signal
level for a 200W (28.29V/4£2 Joutput. At the same
time, adjust VRa, VR4 for a distortion of 0.03%.
# VRs adjusts the positive half cycle limiter and VR,
adjusts the negative half cycle. Observe the wave-
form with the oscilloscope and adjust so that the

waveform is symmetrical,

LEFT
RIGHT
GH

L ™ 2
p | B RO
. g 5 : .—‘/

L ) a0

bummv
load

AC Voltmeter Oscilloscope

Distortion meter

|

____';.t ~ AF signal generator
— L\ e
L NG (W [ j
! I: O ‘,

O
y L

Fig. 11 Connection diagram for power limiter adjustment

14
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8.2 METER AMPLIFIER

Connect an AC voltmeter to the speaker output
terminals and apply a 1kHz signal to the input
terminals and adjust the input signal level so that
the voltmeter indicates 34.64V. At the same time,
adjust VR: (R channel) and VR2 (L channel) so
that the output meter indicates OdB.

Meter amplifier

LI il VN

Fig. 12 The position of VR and VR2

Fig. 13 Connection diagram for meter amplifier adjustment

15



9. EXPLODED VIEWS

NOMENCLATURE OF SCREWS, WASHERS AND NUTS
The following symbols stand for screws, washers and nuts as shown in exploded view.

Symbol Dwscription Shape W‘ Description | Shape
RT Brazier head tapping screw @_—_p EW | E type washer @ I
PT | Pan head tapping screw (= FW | Flat washer @ |
BT | Binding head tapping screw (=o SW | Spring lock washer @ |
CT | Countersunk head tapping screw ) =s N Nt @ a
L Truss head tapping screw b WN Washer faced nut a
ocT :‘:“"’"’“"‘ o wopin 0::: ITW | Internal 100thed lock washer @ ‘
—— , |
oM Pan head machine screw (= OTW | Outernal 1oothed lock washer {é):} ’
oM m""‘"‘”"“""‘"‘" )= o | Stotted set screw (Cone point) e o
pol | SR )= SF Slotted set screw (Flat point) e O
™ Truss head machine screw 0:) HS ::;mwdmmm l e
BM | Binding hesd machine screw = L 0:”
. | DR (=] W | Countersunk heed wood srew | [ )Rt
Pan haad sorew with srle

B | (b AW | Round head wood screw

PSF Pan head screw with flat washer 0#: j
EXAMPLE

16

] b tength inmm ( )
e diameter inmm (d )

Symbol

u
b thickness inmm ( 7 ) '=&§'
©

4

. Hiameter inmm (d )

Symbol
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1 2 3 4 5 6
9.1 EXTERNAL PART NOTE:
Parts indicated in green type cannot be supplied.
Screw 3 x 6 z'; 3x6 REAR PANEL BLOCK
1 (See page 21)
A
POWER AMPLIFIER BLOCK
B
ol <o, ' PANEL STAY BLOCK - u:::":' A @ <N
ABA1
4. el ol AKF-028 QQ/ " POWER AMPLIFIER BLOCK
PM4 x B ! ' (See page 21)
6P housing
AKX-01
FW3e .
Front panel assembly .
ANB-508
Handle » Screw3 x 8
ANK-0B4 _~pid ABA-002 c
Flange nut
ABN-024 @0 ,
Knob (LEVEL) P
AAB-153
&
Lever knob assembly (POWER)
AAD-109
@" ABA-170
Knob (LEVEL) - m‘”‘i : 6
AAB-163 Flange nut ' ;:oot assembly [}
ABN-024 AEC-178 Foot by O Foot assembly
1 RT4 x 12 D
Handl
ANnK -(.Bl Foot assembly
RT4 x 12 AEC178
1 2 3 4 5 6

18



1

2 3

9.2 INTERNAL PART

NOTE:

Panel Stay Block Parts indicated in green type cannot be supplied.

A

7! Nylon rivet

Ll AEC-384

[9l—
\[!] ?
Plastic board
AEC-381
RT3 x6 Y
Lamp socket
AKK-002 RT3x6
B | Lamp (bar type) 8V, 300mA
AEL077
AAW-068
Ceramic capacitor
c Variable resistor 100kS2 0.01F/250V
(LEVEL) ACG-001
ACV-01
Meter amplifier assembly
" , AWM-113
Ty A ‘ | Lever switch (POWER)
"a ASK-080
Unionnwt & N
i ,—-"L Variable resistor 100k$2
PM3Ix6 T (LEVEL)
ol ACV-021
D 2
Union nut
ABN-027

18




1 2 3
Center Chassis Block NOTE:
Parts indicated in green type cannot be supplied,
Electrolytic capacitor
Al Do tadomer Z200045 30V
ACH-056
RT3 x6
Nut M4
! Electrolytic capacitor
; 22,000uF/BOV
' ACH-056
. RT3x6
? Nut M4
| ABN-012
Power transformer (R)
| . PM4 x 8 ATT417
B

Power supply assembly ;:

AWR-139

-~
-

RT3 x6
Flange nut
ABN-013
Power supply assembly
Fuse assembly .
AWR-143 AWR-140 RT3x6
Fuse 1.6A Relay
AEK-104 ASR-0M1
(ASR-040)
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NOTE:

Parts indicated in green type cannot be supplied.

> RT4 x 10 AC power cord

Spacer ADG-013
AEC-379
o PV
e : Strain relief
Screw3 x 10 AEC-327

# » ABA-003
RT3 x 10 Screw 3 x 10

ABA-115
AC socket (AC OUTLET) Terminal {GND)
AKP-002 , - A2 AKE019
R S
Terminal (OUTPUT) - RT4 x 10
AKE-037 @
NutMs _goe® : OTWde Spacer
o 2P terminal (INPUT) AEC-379
AKB-034 Flange nut
Nut M§ ABN-013
Power Amplifier Block P
pli 258554 PM3 x 16
Insulator spacer >
AEC076 i i
WY, # PM3x16
Transistor socket @0/ Transistor
AKH-001 NIV Y o ® 25D424
N @9’ PM3 x 16
- Transis
RT3 x 6 e o
@ \ Insulator spacer
% AEC-076
o v@ : Transistor
Varistor L4 @ 258554
STV3H |
RT3x6 | 'g
-
Power amplifier 5
assembly L d -
AWH-065 »
-
e RT3 x 6
RT3 x6

21



10. SCHEMATIC DIAGRAMS, P.C. BOARD PATTERNS
AND PARTS LIST

10.1 SCHEMATIC DIAGRAM AND MISCELLANEOUS PARTS

Miscellaneous Parts List
SWITCHES

Symbol  Description

s Lever switch (POWER)
$2 Relay

LAMPS AND FUSES

Symbol  Deseription

PLY Lamp (bar typel 8V, 300mA
PL2 Lamp (bar type) 8V, 300mA
PL3 Lamp (bar type) 8V, 300mA
PLA Lamp (bar type) 8V, 300mA

Fu1 Fuse 6A
FU2 Fume 6A
FU3 Fume 1.6A
FU4 Fum 1A
FUS Fum 1A

TRANSFORMERS
Symbol  Description
m Power transformes (L)
12 Power transformes (R)
POTENTIOMETERS
Symbol Description

VR1 Varable resistor 100k (LEVEL)
VR2 Varable resistor 100k (LEVEL)

CAPACITORS

Symbol Description
c1 Electrolytic 22,000 BOV
c2 Electrolytic 22,000 8BOV
Cc3 Electroly e 22,000 8OV
ca Edectrolytic 22,000 8ov
C5 Caramic 0.0 280V
C6 Polypropylene  33p sov
c? Polypropylene 68p sov
- [ —
co Ceramic 0.0 250V

22

Part No.

ASK-080
ASR.041

Part No.

AEL-077
AEL-077
AEL-077
AEL-077

AEK-109
AEK- 109
AEK- 104
AEK-106
AEK-106

Part No.

ATTA16
ATT417

Part No.

ACvV-O
ACv.01

NOTE:

e Capacitors: in wxF unless otherwise noted p:pF
® Resistors: in 11, %W unless otherwise noted k:kni, M:Mn

SEMICONDUCTORS

Symbol Description
(o))} Transstor
Q2 Transistor
Q3 Transistor
Q4 Transistor
Qs Transistor
Q6 Transistor
Q7 Transistor
Q8 Trarmistor

* hfe of these transistors (Q1 ~Q8) should have

the same value.

OTHERS

Symbol

Desoription

Power amplifier assembly
Meter amplifier assembly
Power supply assembly
Power supply sssembly
Fuse assermbly

Peak mwter

AC socket (AC OUTLET)
Terming (OUTPUT)

2P wrmingd [INPUT)
Termmad (GND)

5P housing

6P housing
Contact piece
AC power cord
Lamp socket

Part No.

250424-Ror O
(250555-R or S)
250424-Ror O
(2SD555-R or §)

258554-R or O
(258600-R or S|
258554.R or O
(258600-R or S|

250424 R or O
({250555-R or §)
250424 R or O
({2SD555.R or 5)

258554 R or O
{258600-R or S|
258564-R or O
(2ZSBB00-R or S)

Part No.

AWH-065
AWM-113
AWR-139
AWR-140
AWR-143

AAW-068
AKP-002
AKE-037
AKB-034
AKE-019

AKX-017
AKX-018
AKF-028
ADG-013
AKK-002
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Schematic Diagram NOTE:

The indicated semiconducton are representative ones only, Other
alternative semiconducton may be used and are listed in the parts
lust,

External Appearance of Transistors and IC
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10.2 METER AMPLIFIER ASSEMBLY (AWM-113)
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Parts List of Meter Amplifier Assembly (AWM-113)

RESISTORS

Symbaol Description
VR Semi-fixed
VR2 Semi-fixed
m Carbon film
R2 Carban film
R3 Carbon filen
R4 Carbon film
RS Carbon film
H6 Carbon film
Ry Carbon film
R8 Carbon film
Ro Carbon film
R10 Carbon film
RN Carbon film
R12 Carbon film
R13 Carbon filem
R14 Carbon film
R1S Carbon film
R16 Carbon film
R17 Carbon film
R21 Carbon film
R22 Carbon film
R23 Carbon film
R24 Metal oxide
R25 Carbon film
R26 Carbon fum
R27 Carbon film
R28 Carbon film
R Metal oxide
R30 Metal film
R3 Metal film
R32 Metal film
R33 Metal film
R34 Carbon film
R3S Carton film
R36 Carbon film
R37 Carbon film
R38 Carbon film
R39 Carbon film
R40 Metal oxide
R4 Carbon fim
Ra2 Caron film
R43 Carbon fim
Raa Carbon film
R4S Carbon film
RaG Carbon film
Ra7 Carbon film
nag Carbon film

6.8x8
6.8x-8

5.1k

62k

5.1k
1k
3.3k

2.2k

13k
1Mk

2.7
13k
13k
23.7k
23.7k

16k
16k
15k
15k
22k

2k
470
8.2«
22k
10k

10k
470k
470k
5.0k
5.0k

1/5w
/6w
175w
1/5W

Part No.

ACP060
ACP060

RDYPS 663
RDYPS 100
RDYPS 683J
RDYPS 512)
RDYPS 153

RDYPS 4700
RDYPS 153)
RDYPS 154)
RDYPS 562)
RDYPS 222)

RDYPS 8200
RDYPS 820U
RDYPS 153
RDYPS 1530
RDYNPS 2220

RDYPS 623
RDYPS 6230
RDYPS 512
RDYPS 102)
RD%PSF 332)

RS1P 222)

RDYPS 303
RDYPS 130
RDYPS 1130
RDYPS 4330

RS2P 2722

AN1/8SQ 1302F
AN1/8SQ 1302F
AN1/6SQ 2372F
RAN1/6SQ 2372F

RD%PS 163
RD%PS 1630
RO%PS 163
RD%PS 1630
ROD%PS 223

ROD%PS 223J
RS2P 471

RD%PS 8222
RD%PS 223)
RD%PS 103J

RD%PS 103J
RDYPS 474)
RD%PS 474)
RDY%PS 512)
RDXPS 512J

Symbol  Descriptson
Ra9 Carbon film
R&0 Carbon film
R51 Carbon film
R52 Carbon film
R53 Carbon film
R54 Carbon fim
RSS Carbon film
RS6 Carbon fém
RS? Carbon fém
R&8 Carbon fim
RS9 Carbon fum
RGO Carbon fém
R61 Carbon film
RG2 Carbon fém
RG3 Carbon film
RG4 Carbon fim
RGs Carbon fim
RG6 Carbon fim
RG? Carbon film
RG8 Carbon film

CAPACITORS

Symbol Description
c1 Electrolytic
c2 EMctrolytic
c3 Ectrolytic
ca Electirolytic
cs Ceramic
c6 Ceramic
c? Electroly e
cs Electroly e
co Ceramic
c10 Ceramic
cn Electroly tic
c12 Electrolytie
c13 Electrolytic
cia Electrolytic
Ci15 Ceramic
Ci6 Electrolytic
c17 Electrolytic
Ci8 Electrolytic
ci19 Electrolytic
c20 Ceramic
c Ceramic
c22 Ceramic
c23 Ceramic
c24 Electrolytic
C25 Electrolytic

amm
4TM
1.2k
1.2k
1k

22
470
470
100p

100p
33
a3
470p
470p

47
47

100p

a7z
470
470

470p
470p
22
22

g

Part No.

RDYPS 476)
RDYPS 4750
RDYPS 122)
RD%PS 122)
RD%PS 1022

RD%PS 1022
ROD%PS 220
RD%PS 223
RD%PS 3322
RD%PS 332)

RD%PS 3322
RD%PS 332)
RD%PS 2230
RD%PS 2230
RD%PS 2230

RD%PS 2230
RD%PS 106)
RD%PS 1068
RD%WPS 104
RD%PS 104

Part No.

CEA 221P 10
ACH.317
CEA4aNPE
CEA4ANPE
CCODSL 101K S0

CCDSL 101K 50
CEA 3R3P 63
CEA 3R3P 63
CKDYB 471K 50
CKDYE 471K 50

CEA 470P 80
CEA 470P 80
ACH-076
ACH-076
CCDSL 101K 50

CEA 330P 25
CEA 470P 16
CEA4TIPE
CEA4TIPE
CCODSL 330K 50

CCOSL 330K 50
CKDYBATIK S0
CKDYBATIKSD
CEA 2R2P 50
CEA 2R2P 50



8as 89838 |f

Dessripti
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Elecrrolytic

Electrolytic
Electrrolytic

Tranustor

Transistor

Transistor

Transistoe

Transistor
Tracsstor

Transstor
Tramsistor

Transistor

Transistor

22
22

47

47
47
4

of these transistors (08, 09, 011, Q12)
have the same value.

Part No.

CEA 2R2P 50
CEA 2R2P 50
CEA 3R3P 50
CEA 3R3P 50
CEA 470P 16

CEA 470P 16
CEAATOP 25
CEA470P 25

Part No.

2SD38BIN
125D381-M)
(2sp381-L)
7SB536N
(258536.M)
(258536-L)

2SC1890AE
(25C1890A-F)
(25C869-D)
(25CB69-C)

25AB9IA-D

(2SAB93A-E)
(2SA628A-D)
(2SA62BA-C)

25C869.0
(25C869-C)
(25C1649-N)
{2SC1649-M)

2SA628A-D
125A628AC)
(2SA834-N)
12SAB34-M)

25038

25C945A.Q
(25C945A-R)

25C945A.Q
(25C945A-R)
25A733Q
(25A733-R)
25C945A-Q
(2SCO5A-R

2SCM5A-Q
(25CMBA-R)}

Symbol  Deseription
o3 Transsstor
alw Ic
as Ic
Qe Transistor
ary Transistor
Q18 Transistoe
Q19 Transistor
Q20 Transistor
an Transistor
Q22 Transsstor
Q23 Transistor
2 Transistor
Qs Transistor
Q26 Transistor
Q27 Transsstor
o1 Zanwer dhode
D2 Diode
D3 Diode
D4 Diode
D5 Diode
D7 Dioge
08 Diode
D9 Diode
D10 Diode
DN Diode

Mater amplifier assembly (AWM-113)

Part No.

25C1384-R

125C1384-Q)
128C1166-Y)
128C1166-0)

TATI136P2
TAT136P2
25C945A-0
(25C945A-R)
25C945A-Q
(25C945A-R|

25CM5A.Q
(2SCMSA-R)
2SCHM5A-Q
(2SCH45AR)
25CH45A-Q
(25C9458A-R)

25C945A-Q
(2SC995A-R)

(2SABO3A-E)
(2SA628A-D)
125A628AC|

wz-.081
152473
(151666)
152472
(151564

152473
(151555}
152473
{151565)
EQAD1-33R
{151554)
152473
(151555)

152473
(151565
152473
1151555}
152473
1151555)



[pmbel  Ouseription
- 012 Diode
| 013 Diode
D14 Zener dode
D16 Zener diode
™1 Thermstor
™2 Thermestor
OTHER
Symbol  Description
Heat sink

152473
(151555)
152473
(151585)
X2Z.23%

XZ-236

3noz27
3no27

ANH-117

List of Changed Parts for Ractory Modification

Symbol

Description

Part No,

Meter amplifier assembly (AWM-113)

SPEC-q9
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10.3 POWER AMPLIFIER ASSEMBLY (AWH-065)
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Parts List of Power Amplifier Assembly (AWH-065)
RESISTORS AND POTENTIOMETERS

Symbol Description
TH1 Thermistor
TH2 Thermistor
VRI Semi-lixed
VR2 Semi-fixed
VR3 Semi-fied
VR4 Semi-fixed
R Carbon film
R2 Carbon fim
R3 Carbon film
Ra Carbon film
RS Carbon film
R6 Carbon film
R? Carbon film
R8 Carbon film
R9 Carbon film
R10 Carbon film
AN Carbon film
R12 Carbon film
R13 Carbon film
R4 Carbon film
R15 Carbon film
R16 Carbon film
n7 Carbon film
ns Carbon film
R19 Metal oxide
R20 Carbon film
A Carbon film
R22 Carbon film
R23 Carbon film
R24 Carbon film
R25 Carbon ilm
R2% Carbon fim
R27 Carton film
R28 Carbon film
R29 Carbon film
R30 Carbon film
R3 Carbon film
R32 Carbon film
R33 Carbon film
R34 Carbon film
R35 Carbon film
R36 Carbon film
R37 Wire wound
R38 Wire wound
R39 Wire wound
R40 Wire wound

34

4708
4708
100-8
100-8

120k
1k
A7
470
100

27

27

100

05

05

£5%

ww

Part No.

THI01.2
TH101.2

ACP-013
ACP-033
ACP-032
ACP-032

RDX%PS 564
RD%PS 2200
RD%PS 2200
RD%PS 623)
RD%PS 623)

RDYPS 124)
RDYPS 1024
RDYPS 473
RDYPS 471y
RD%PS 100

RDYPSF 152)
RDYPSF 152)
RDYPSF 621J
RDYPS 683

RDWPSF 22VJ

RDYPSF 331
RDYPS 470J
RDYPS 471
RS2P 100)
RDXPSF 3304

RDXPSF 330U
RO%PS 180
ROXPSF 2200
ROD%PSF 2200
RD%PS 472)

RD%PS 472J

RDXPSF 201)
RDXPSF 201)
RDYPSF 331)
RDWPSF 331J

RDWPS 2704
RDWPS 2704
RD%PSF 221
RDY%PSF 221
RD%PSF 101

RD%PSF 101
RTS8 OASK
RTS8 ORSK
RTS8 ORGK
RTS8 0RSK

Symbol Description
R4 Meotsl oxsde
R42 Carbon film
R43 Carbon fdm
R44 Carbion fim
Ray Carbon film
R46 Carbon film
Ra7 Carbon film
Rr48 Carbon film
R49 Carbon film
RS0 Carbon film
RS Carbon film
62 Carbon film

CAPACITORS

Symbol  Deseription
c1 Electrolytic
c2 Electrolytic
c3 Edectrolytic
ca Electrolytic
cs Caramic
Cc6 Ceramic
c7 Polyester
c8 Palystyrene
co Ceramic
ciwo Ceramic
cn Ceramnic
c12 Ceramic
c13 Polyester
cia Ceramic
ci1s Ceramic
ci6 Polyester
c1? Ceramic
cis Ceramic
ci19 Ceramic
cC20 Ceramic
can Ceramic
c22 Ceramic
c23 Ceramic
Cc24 Electrolytic
c»s Mylar
c26 Cersnic

10
4.7
4.7
100
100

100
100
1.3k
1.3k
15k

15k
120k

100
100
100
100
oo

53388

18

ETTHEHUEIT

g8

§ g8

Part No.

RS2P 1003

RO%PSF aR7)
RDXPSF 4R7J
RODXPSF 101)
RDXPSF 101)

RDXPSF 101)
RDXPSF 101)
RDXPS 1322
RD%PS 1322
RD%PS 1630

RDYPS 1630
RDYPS 124)

Part No.

CEA101P BO
CEA 101P 8O
CEA 101P 8O
CEA 0P 8O
ACG.004

ACG-004

CQEA 106K 260
COSH 560K 50
CCDSL 470K 50
CCDSL 470K 50

CXDYB 331K 50
CXDYB 392K 50
CQOEA 105K 250
CCDSL 100F 50
CCDSL 080F S0

CQEA 105K 250
CKDYB 331K 50
CCOSL 560K 500
CCOSL 560K 500
CKDYF 4732 50

CKDYF 4732 50
ACG-004
ACG-004

CSSA R22M 10
COMA 103K 400

ACG-004



SEMICONDUCTORS
Sy mbo! Description Part No.

a Transistor 25A798-G

Q2 Transistor 2SC177SA-E
12SC1775A-D)

Q3 Transistor 2SC1775A-E
12SC1775A-D)

* hie of these transistors (Q2, Q3| showld have the same value.

04 Tranantor 25C1439-v
125C1439.8)

Q5 Transistor 25A858.V
125A858-8)

06 Transistor 25A733Q
(2SA733-R)

Q7 Trarsistor 2SCH45A-Q
(2SCHI5AP)

Q8 Transistor 25C1904A.V
(25C1904A.8)

Qs Transistor 2SAB9DA-V
(2SAB99A-B)

* hie of thess transistors (QB, Q8) should have the same value.

Q10 Transistor 2SD60BA-R
(2SDEOBA-S)
12SDE0BA-Q)

on Transistor 2SB62BA-R
(2SB62BA-5)
(258628A-Q)

* hie of these transsstors (Q10, Q11) should have the same value.

012 Trarsistor 25C869-C
(25C869.D)

013 Trarsistor 25C945A.Q
(25COa5A.P)

Q14 Transistor 25AT33Q
(2SATIZR)

o Diode 152473

D2 Varistor SV

03 Varistor SV-04

D4 Varistor STVIN-G

0s Varistor STVIH-G

D6 Dvode 152473

D7 Diode 152473

DB Diode 1524

Do Diode 1524

D10 Diode 10E2 (1S1886)

D11 Diode 10E2 (1S1886)

D12 Diode 10E2 (1S1886)

D13 Diode 10E2 (1S1886)

D14 Diode 10E2 {1S1886)

D15 Diode 10E2 (1S1686)

D16 Diode 152472

D18 Diode 1524

D19 Diode 1524

D20 Diode 1524

D2 Diode 1524

OTHERS

Symbal  Description

L AF choke coil

s Helay
Heat sink
5P plug
6P plug

Screw 3x 10

1 uH

Part No.

ATH-012
ASR-035
ANH-340
AKM.019
AXM.020

ABA-144

List of Changed Parts for Factory Modification

SPEC-4

Symbol

Description

Part No.

Power anplifier assermbly |AWH-065)

a8
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10.4 FUSE ASSEMBLY (AWR-143)
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T 8 98 0
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Parts List of Fuse Assembly (AWR-143)

CAPACITORS
Symbol Description

c1 Mylar
c2 Ceramic
SEMICONDUCTORS

Sy mbol Deseription

5)) Diode
D2 Diode
D3 Diode
D4 Diode
OTHERS

Symbol Description

Fuse clp
Fuse clp

o.;m
om

Part No.

400V COMA 103K 400
125v ACG-003

SIBO1-04
SIBO1-04
SIBO1-04
SIBD1-04

AKR.013
AKR.030

37



10.5 POWER SUPPLY ASSEMBLY (AWR-139)

Foil side
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Parts List of Power Supply Assembly (AWR-139)

RESISTORS
Symbol  Deseription

m Metal film
R2 Metal film
CAPACITORS

Symbol  Description

c Mylar
c2 Mylar

38

B.2%
8.2x

om
0.0

SEMICONDUCTORS
Part No, Symbol  Description
w RSIP B22) D1 Diode
w RSP B22)
D2 Diode
Part No.
400V COMA 103K 400
400V COMA 103K 400
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106 POWER SUPPLY ASSEMBLY (AWR-140)

Foil side
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Parts List of Power Supply Assembly (AWR-140)
RESISTORS SEMICONDUCTORS
Symbol Description Part No. Symbol Description Part No.,
"1 Metal film B2k W RSP 822J o1 Diode $5151
R2 Metal film B.2% w RSP 822J (S85)
D2 Diode SE151R
(SSSR)
CAPACITORS
Symbol Description Part No.
o1 Mylar 0.01 400V  COMA 103K 400
c2 Mylar 0.01 400V  COMA 103K 400
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11. PACKING

Front pad
AHA-146

Reinforcement
AHB-026

Handle cover
AHB-029

Rear pad (Al
AHA47

Operating instructions

ARB-235 Hexagonal wrench

ANK-018
Sheet cover
AHG-050
Handle cover Vinyle pouch
AHB-029 AHG-027
onnection cord
ADF-125
Front pad Rear pad (B)
AHA-146 AHA-148
Spacer
AHB-069

Inside packing
AHC-038



